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(57) ABSTRACT

Provided 1s a backlight unit. The backlight unit includes a
frame, a light guide plate, a light absorption adhesive mem-
ber, and a white light source. An opening 1s formed in the
frame. The light guide plate i1s attached to the frame and
formed larger than the opening. The light absorption adhesive
member attaches the light guide plate to the frame and
absorbs incident light. The white light source provides white
light to the light guide plate.

6 Claims, 4 Drawing Sheets
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BACKLIGHT UNIT AND LCD HAVING THE
SAME FOR PREVENTING TRANSMISSION
CAUSED BY LIGHT EMITTED FROM A
LATERAL SIDE OF THE LIGHT GUIDE
PLATL

CROSS-REFERENCE TO RELATED
APPLICATION

This application 1s the U.S. national stage application of
International Patent Application No. PCT/KR2007/000031,
filed Jan. 3, 2007, the disclosure of which 1s hereby 1corpo-
rated by reference 1n 1ts entirety.

TECHNICAL FIELD

The present invention relates to a backlight unit and a liquid
crystal display device having the same.

BACKGROUND ART

A cathode ray tube (CRT) has been widely used as one of
display devices for displaying image data on a screen. How-
ever, the CRT has been inconvenient for use because it has a
large volume and a heavy weight for 1ts display area.

A thin flat display device, which has a slim profile and a
large display area and thus can be used conveniently any-
where, has been developed and 1s gradually replacing the
CRT.

A liquad crystal display device (LCD) 1s driven using char-
acteristics of liquid crystals, optical anisotropy and polariza-
tion. Since liquid crystal molecules are long and thin, the
alignment of liquid crystal molecules has directivity. The
alignment direction of the molecules may be controlled by
artificially applying electric field to liquid crystals. Therefore,
light can be transmitted or blocked according to the direction
alignment of the liquid crystal molecules through the optical
anisotropy of liquid crystals to display a color and an 1image.

Since the LCD cannot emit light by 1tself, 1t displays an
image using light provided from an external light source or a
backlight unait.

FIGS. 1 and 2 are an exploded perspective view and a
partial enlarged view for 1llustrating a coupling structure of a
light guide plate and a frame of a related art backlight unait.

Referring to FIGS. 1 and 2, the related art backlight unait
includes a frame 10 and a light guide plate 20. A firstrecess 11
and a second recess 13 are formed at an 1nner side of the frame
10. The first and second recesses 11 and 13 are alternately
formed and face difterent directions from each other. That 1s,
the first recess 11 1s formed on an upper surface of the frame
10, while the second recess 13 1s formed on an under surface
of the frame 10. A first protrusion 21 and a second protrusion
23 are formed at a s1de surface of the light guide plate 20. The
first and second protrusions 21 and 23 are alternately formed
and face different directions from each other. That 1s, the first
protrusion 21 1s formed at an upper portion of the side surface
of the light guide plate 20, while the second protrusion 23 1s
formed at an under portion of the side surface of the light
guide plate 20.

Inthe backlight unit having the above-mentioned structure,
the first recess 11 1s coupled to the first protrusion 21 and the
second recess 13 1s coupled to the second protrusion 23, and
thereby coupling the frame 10 to the light guide plate 20.

FI1G. 3 1s a view for 1llustrating a design criteria of a related
art backlight unait.

Referring to FIG. 3, the related art backlight unit may be
divided into a light guide plate region, a light emitting region,
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and an 1image display region. The light guide plate region may
be defined by a width a,;, and a length a, of the light gmide
plate, the light emitting region may be defined by a width b,
and a length b, of the light emitting region, and the image
display region may be defined by a width ¢,;,and a length ¢,
of the image display region. The image display region corre-
sponds to an active region of the LCD.

The light emitting region 1s approximately 0.5 mm larger
than the image display region. The light guide plate region 1s
approximately 0.5 mm larger than the light emitting region.
An opening region in the middle of the frame 10 1s approxi-
mately 0.05-0.1 mm larger than the light guide plate 20.

In a small-sized backlight unit having the above-mentioned
structure, light emitted from a lateral side of the light guide
plate 20 may be reflected on a sidewall of the frame 10 and be
incident to the light guide plate 20. Here, light of a band shape
delicately shows on an outer edge of the light emitting region
due to light reflected on the sidewall.

Also, the light guide plate having a thickness 01 0.3 mm or
smaller has been required, but 1t 1s difficult to form protru-
sions for coupling such a thin light guide plate to a frame.
Although the protrusions are formed, they may be broken due
to their frangibility. When the protrusions are broken, the
broken pieces move into the light emitting region to atfect
image display.

DISCLOSURE OF INVENTION

Technical Problem

An embodiment of the present invention provides a back-
light unit capable of stably coupling a frame to a thin light
guide plate and preventing transmission caused by light emat-
ted from a lateral side of the light guide plate, retlected on a
sidewall of the frame, and incident to the light guide plate.

An embodiment of the present invention 1s to provide a
liquid crystal display device and a mobile communication
terminal that can be manufactured 1n a slim type by having a
backlight unit capable of stably coupling a frame to a thin
light guide plate and preventing transmission caused by light
emitted from a lateral side o the light guide plate, reflected on
a stdewall of the frame, and incident to the light guide plate.

Technical Solution

An embodiment of the present invention provides a back-
light unit comprising: a frame including an opening; a light
guide plate attached to the frame and formed larger than the
opening; a light absorption adhesive member attaching the
light guide plate to the frame and absorbing incident light; and
a white light source providing white light to the light guide
plate.

An embodiment of the present invention provides a back-
light unit comprising: a frame including an opening; a light
guide plate attached to the frame and formed larger than the
opening; an adhesive member formed between the light guide
plate and the frame; a colored light source providing colored
light to the light guide plate; and a fluorescent excitation sheet
formed on the light guide plate to emait colored light incident
through the light guide plate as white light.

An embodiment of the present invention provides a liquid
crystal display device comprising: a backlight unit including
a frame 1ncluding an opening, a light guide plate attached to
the frame and formed larger than the opening, a light absorp-
tion adhesive member attaching the light guide plate to the
frame and absorbing incident light having color, and a white
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light source providing white light to the light guide plate; and
a liquid crystal panel receiving light from the backlight unit to
display an 1image.

An embodiment of the present invention provides a liquad
crystal display device comprising: a backlight unit including
a frame including an opening, a light guide plate attached to
the frame and formed larger than the opening, an adhesive
member formed between the light guide plate and the frame,
a colored light source providing colored light to the light
guide plate, and a fluorescent excitation sheet formed on the
light guide plate to emit colored light incident through the
light guide plate as white light; and a liquid crystal panel
receiving light from the backlight unit to display an 1image.

An embodiment of the present invention provides a mobile
communication terminal comprising: a backlight unit includ-
ing a frame icluding an opening, a light guide plate attached
to the frame and formed larger than the opening, a light
absorption adhesive member attaching the light guide plate to
the frame and absorbing incident light having color, and a
white light source providing white light to the light guide
plate; a liquid crystal panel recerving light from t he backlight
unit to display an image; a communication umt performing a
communication with the outside; and a control unit control-
ling the backlight unit, the liquid crystal panel, and the com-
munication unit.

An embodiment of the present invention provides a mobile
communication terminal comprising: a backlight unit includ-
ing a frame icluding an opening, a light guide plate attached
to the frame and formed larger than the opening, an adhesive
member formed between the light guide plate and the frame,
a colored light source providing colored light to the light
guide plate, and a fluorescent excitation sheet formed on the
light guide plate to emit colored light incident through the
light guide plate as whate light; a liquid crystal panel receiving
light from the backlight unit to display an 1image; a commu-
nication unit performing a communication with the outside;
and a control unit controlling the backlight unit, the liqud
crystal panel, and the commumnication unait.

[

‘ects

Advantageous E

According to a backlight unit of the embodiment, a frame
can be stably coupled to a thin light guide plate and transmis-
s10n can be prevented, which is caused by light emitted from
a lateral side of the light guide plate, reflected on a sidewall of
the frame, and incident to the light guide plate.

According to a backlight unit of the embodiment, an
assembling process thereof can be automated.

According to a liquid crystal display device and a mobile
communication terminal of the embodiment, they can be
manufactured 1n a slim type by having a backlight unit
capable of stably coupling a frame to a thin light guide plate
and preventing transmission caused by light emitted from a
lateral side of the light guide plate, reflected on a sidewall of
the frame, and incident to the light guide plate.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGS. 1 and 2 are an exploded perspective view and a
partial enlarged view for illustrating a coupling structure of a
light guide plate and a frame of a related art backlight unit;

FIG. 3 15 a view for 1llustrating design criteria of a related
art backlight unait;

FIGS. 4 and 3 are a bottom perspective view and a sectional
view for i1llustrating a coupling structure of a light guide plate
and a frame of a backlight unit according to an embodiment of
the present invention;

5

10

15

20

25

30

35

40

45

50

55

60

65

4

FIG. 6 1s a sectional view of a backlight unit according to
another embodiment of the present invention;

FIG. 7 1s a schematic view of an LCD according to an
embodiment of the present invention; and

FIG. 8 1s a schematic view of an LCD according to another
embodiment of the present invention.

MODE FOR THE INVENTION

It will be understood that when a layer (or film), a region,
patterns, or a structure 1s referred to as being ‘on’ or ‘under’
another layer (or film), region, or patterns, 1t can be directly on
the other layer (or film), region, or patterns, or intervening,
layers may also be present.

An embodiment of the present invention will be described
below 1n detail with reference to the accompanying drawings.

FIG. 4 1s a bottom perspective view for illustrating a cou-
pling structure of a light guide plate and a frame of a backlight
unit according to an embodiment of the present invention, and

FIG. § 1s a cross-sectional view taken along a line I-1 of FIG.

4.

Referring to FIGS. 4 and 5, the backlight unit according to
an embodiment of the present invention includes a frame 110,
a light guide plate 120, an adhesive member 130, and a light
emitting part 140. An opening A 1s formed 1n the frame 110,
and the light guide plate 120 1s formed larger than the opening
A. The adhesive member 130 1s formed on a rim of the frame
110 and attaches the light guide plate 120 to the frame 110.
The light emitting part 140 1s formed at one end of the frame
110 to provide light.

FIGS. 4 and 5 1llustrates the coupling structure of the light
guide plate 120 and the frame 110. A shape of the frame 110
may be variously changed, and an object for recerving light,
for example, a liquid crystal panel, may be disposed over the
frame 110.

The adhesive member 130 may be selected from a two-
sided adhesive tape, silicon, and epoxy. The light guide plate
120 according to an embodiment of the present invention 1s
attached to the frame 110 using the adhesive member 130, and
thus may be formed to a small thickness. For example, the
light guide plate 120 may be formed to a thickness o1 0.3 mm
or smaller, and may be stably attached to the frame 110 using
the adhesive member 130.

The light guide plate 120 may be 1.5-2.0 mm larger than a
light emitting region of the light guide plate 120. Therefore,
according to the backlight unit of the embodiment, light
reflected on a side surface of the frame 110 can be prevented
from being incident to the light emitting region of the light
guide plate 120. This can prevent transmission on an outer
edge of the light emitting region of the light guide plate 120
caused by the light reflected on the side surface of the frame
110.

In an embodiment of the backlight unit having the above-
mentioned structure, a light source may be used as the light
emitting part 140, and a light absorption adhesive member
may be used as the adhesive member 130.

The light absorption adhesive member including color can
absorb light incident from the light emitting part 140. The
light absorption adhesive member can more effectively pre-
vent light reflected on a side surface of the frame 110 from
being incident to the light emitting region of the light guide
plate 120. Therefore, this can prevent transmission on an
outer edge of the light emitting region of the light guide plate
120 caused by the light reflected on the side surface of the
frame 110. The light absorption adhesive member may be
selected from a two-sided adhesive tape, silicon, and epoxy.
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The light emitting part 140 provides white light to the light
guide plate 120, and for example, may be a light emitting
diode. The light emitting part 140 may include red/green/blue
light emitting diodes or a white light emitting diode.

Next, a backlight unit according to another embodiment of
the present mnvention will be described with reference to FIG.
6. F1G. 6 1llustrates a backlight unit that employs a colored
light source and a fluorescent excitation sheet.

Referring to FIG. 6, the backlight unit according to another
embodiment of the present invention includes a frame 310, a
light guide plate 320, an adhesive member 330, and a fluo-
rescent excitation sheet 350. Also, the backlight unit includes

a colored light source as a light emitting part.

The light guide plate 320 1s attached to the frame 310 using,
the adhesive member 330. The light guide plate 320 1s formed
larger than an opening C of the frame 310. The light guide
plate 320 may be 1.5-2.0 mm larger a light emitting region of
the light guide plate 320. Therefore, according to the back-
light unit of the present invention, light reflected on a side
surface of the frame 310 can be prevented from being incident
to the light emitting region of the light guide plate 320.

The adhesive member 330 having color may absorb light
incident from the colored light source. The adhesive member
330 can more effectively prevent light reflected on a side
surface of the frame 310 from being incident to the light
emitting region of the light guide plate 320. Accordingly, this
can prevent transmission on an outer edge of the light emat-
ting region of the light guide plate 320 due to the light
reflected on the side surface of the frame 310.

The colored light source provides colored light to the light
guide plate 320, and for example, may be a light emitting
diode. The colored light source may emit blue light and the
fluorescent excitation sheet 350 may include a yellow fluo-
rescent material or red/green tluorescent materials. Alterna-
tively, the colored light source may emait blue/green light, and
the tluorescent excitation sheet 350 may include a red fluo-
rescent material. Here, the fact that the fluorescent excitation
sheet 350 includes a fluorescent material means that the fluo-
rescent material 1s included 1nside the fluorescent ex citation
sheet 350 or 1s coated outside the fluorescent excitation sheet
350.

The fluorescent excitation sheet 350 emits colored light
incident from the colored light source as white light. A posi-
tion of the fluorescent excitation sheet 350 may be changed
depending on a shape of the frame 310. FIG. 6 1llustrates a
coupling structure of the light guide plate 320 and the frame
310. The shape of the frame 310 may be variously changed,
and an object for recerving light, for example, a liquid crystal
panel may be disposed over the frame. The fluorescent exci-
tation sheet 350 1s disposed between the light guide plate 320
and an object for recerving white light, for example, a liquid
crystal panel.

The backlight unit having the above-mentioned structure
can facilitate the automation of an assembling process of a
frame and a light guide plate. The automation of the assem-
bling process can reduce a unit cost.

The above-described backlight unit may be applied to an
LCD and makes 1t possible to manufacture a slim-sized LCD.
FIGS. 7 and 8 are schematic views of an LCD according to an
embodiment of the present invention.

Referring to FIG. 7, an LCD according to an embodiment
of the present invention includes a backlight unit 410, a prism
sheet 420, and a liquid crystal panel 430. The backlight unit
410 1ncludes the backlight unit described with reference to
FIGS. 4 to 6. The prism sheet 420 concentrates light emitted
from the backlight unit 410 1nto the liquid crystal panel 430.
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6
The liquad crystal panel 430 may display an image using light
incident through the prism sheet 420.

Referring to FI1G. 8, an LCD according to another embodi-
ment of the present invention includes a backlight unit 510, a
transtlective polarizing prism sheet 520, and a liquid crystal
panel 530. The backlight unit 510 includes the backlight unit
described with reference to FIGS. 4 to 6. The transtlective
polarizing prism sheet 520 concentrates light emitted from
the backlight unit 510 into the liquid crystal panel 530. The
liquid crystal panel 520 may display an 1mage using light
incident through the transtlective polarizing prism sheet 520.

The transtlective polarizing prism sheet 520 transmuts light
that 1s polarized to a predetermined direction and reflects light
that 1s not polarized thereto. For example, the transtlective
polarizing prism sheet 520 may have a transmission axis
parallel to a transmission axis of a polarizer attached to a rear
surface of the liquid crystal panel 530. In that case, the polar-
1zed light 1s transmitted through the transtlective polarizing
prism sheet 520 to be incident to the liquid crystal panel 530
such that the polarized light 1s transmitted trough the polar-
izer attached to the liquid crystal panel 530. Light reflected on
the transtlective polarizing prism sheet 520 may 1s reflected
on components disposed thereunder, and some of the
reflected light may be transmitted through the transflective
polarizing prism sheet 520 to be incident to the liquid crystal
panel 530. Accordingly, when using the transflective polariz-
ing prism sheet 520, the brightness can be improved by more
than 30% compared to use of a commonly used prism sheet.
An upper surface of the transtlective polarnizing prism sheet
520 1s formed 1n a prism shape.

The above-described backlight unit or LCD may be applied
to a mobile communication terminal, and a slim type mobile
communication terminal can be realized. The mobile com-
munication terminal according to an embodiment of the
present mvention may include the backlight unit described
with reference to FIGS. 4 to 6. Also, the mobile communica-
tion terminal according to an embodiment of the present
invention may include the LCD described with reference to
FIGS. 7 and 8.

The mobile communication terminal according to an
embodiment of the present invention includes a communica-
tion unmit for a communication with the outside. The mobile
communication terminal according to an embodiment of the
present 1nvention includes a control unit that controls the
communication unit and the backlight unit or the LCD.
Industrial Applicability

According to a backlight unit of an embodiment of the
present invention, a frame can be stably coupled to a slim type
light guide plate and transmission on an outer edge of a light
emitting region can be prevent, which 1s caused by light
emitted lateral side of the light guide plate, reflected on a sid
surface of the frame, and incident to the light guide plate.

According to a backlight unit of an embodiment of the
present invention, an assembling process thereof can be auto-
mated.

An LCD and a mobile communication terminal according
to an embodiment of the present invention can be formed 1n a
slim type by having a backlight unit by stably coupling a
frame to a slim type light guide plate and preventing trans-
mission on an outer edge of a light emitting region caused by
light emitted lateral side of the light guide plate, reflected on
a side surface of the frame, and 1ncident to the light guide
plate.

The invention claimed 1s:
1. A backlight unit comprising:
a frame including an opening;
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a light guide plate attached to the frame and formed larger
than the opening;

a light absorption adhesive member having color, the light
absorption adhesive member attaching the light guide
plate to the frame and absorbing incident light; and

a white light source providing white light to the light guide
plate,

wherein the light absorption adhesive member 1s disposed
around lateral sides of the light guide plate, and

wherein the light guide plate 1s 1.5-2.0 mm larger than a
light emitting region of the light guide plate to prevent
light reflected on a side surface of the frame from being
incident to the light emitting region of the light guide
plate.

2. The backlight unit according to claim 1, wherein the
light absorption adhesive member having color 1s selected
from a two-sided adhesive tape, silicon, and epoxy.

3. The backlight unit according to claim 1, wherein the
thickness of the light guide plate 1s 0.3 mm or smaller.

4. A liquid crystal display device comprising:

a backlight unit including a frame including an opening, a

light guide plate attached to the frame and formed larger
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than the opening, a light absorption adhesive member
attaching the light guide plate to the frame and absorbing,
incident light having color, and a white light source
providing white light to the light guide plate; and

a liquid crystal panel receiving light from the backlight unit

to display an image,

wherein the light absorption adhesive member 1s disposed

around lateral sides of the light guide plate, and

wherein the light guide plate 1s 1.5-2.0 mm larger than a

light emitting region of the light guide plate to prevent
light retlected on a side surface of the frame from being
incident to the light emitting region of the light guide
plate.

5. The liquad crystal display device according to claim 4,
comprising a prism sheet formed between the backlight unit
and the liquid crystal panel.

6. The liqud crystal display device according to claim 4,
comprising a transilective polarizing prism sheet formed
between the backlight unit and the liquid crystal panel.
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